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hosxissgeaeosis assay iteteaiofs 

s Kl< A^TipUik-afioa fscvediir;: is iw.-yea fcy ivsnploysiig s 
siucicic acid polyfi-iiir&sc Isiiviisg ."^^ ia 3' t',^ots'.ideiis.a sctiviiy 
anci devoid ;? io .S' t:%omckn:n!: ariivity, oiigoiiucSi'*>vide 
a?i;i]>1icai jsroix; bjocked sgaiiisi <'h<5i.t>. exscasson as sJs 
ieisniiius. ajid lahekd ai fCitiisriiis si-i* an tficsgy 

tfsjisfei- dO!i«- SiJOtophwo., sai.^ oiigoisuclcoude dff!.ec^ii;r, 
prah« hlxrAttd at lis :V UMmmtif. -v.ith an cacrgy i.'-aa;,fej- 
acceptftj fluofophorc. ssiid pfobt-s baii^g coir.-pls'.ivveiS'j oi 
ijach o,!hf:r bo; difermg is rivclsotuk ic.agfc .<.<■• iha! ii^eir 
Trii's sa-e .« le.sst XO" C. ajws'!. Tm of iha oSiga-aiJcictiiidc 

ft!)i-;(jniK;kx>iide priifsftrf. ussd in the PCS. ;(fr4>SsficaSion pi<;- 
csrdioje arifJ the Tm oi' iisc sjiigoaudeoude dsseciioji prijix. i'; 
lower !ha« Slu i.crfi{.x^fat-jr;f rwiijireji io coi!d;i« the K'K 
tbes^saJ cj'Ciiiig }.iq>s oi' im PdR anspii.ficati'MS j-roordutc so 
that curing, ]ht P{:.R thtu-jvxsi eydic. su^ps Suojophw? 
K.s*>ei?d iiucko&ie SreiMsesis arc prtyiuoiid dartog tiic K-K 
exteti.'iion phase by Use io 3" f.X!>aiiciease setivity of the 
nijcktc acid polynieras* or; oiigo&iicieolidt ^i&iyacaS pr<^~: 
MtiKiied to dcs:alu£e<5 stj-atsds of the saj^«. cuck-ie .'idd 
saqijent-c. Dciectsoa or ineas\ireiri.-!it of ciSsei- ■:&) fee 5' 
fSucffOj>5u-i{e. Utbek.d rs«cScotide feisgmeats pto<5isc«<l d«rssg 
*tr th«f!»al cyclic i-iep.s &uA iaeasu.rcd by Syort-scemx-; 
sXtSasizaiioB or 0>) oUgoiiucicoSick- afiaIy;ioai probe hybrid- 
ized 40 v^>.Ugo^^i3cieo!^de dciectsoft pjobe .n^.f..».s^^r«d .>;|>ec(ro- 
j>hotO!ii«ricsMy by fraergy rratister rciiasyrir-u.eisi, pvoN'isi*? a 
!]aca;.u;c of Use S-iDOSinJ oi" oisgoaucifro&ie aisalyiicsl proix: 
tilled up is th<? asaplifiatfiDS i->f the isss»iti midcic acid 
.se;5ucii.-e as<S &i:S prtsvidc. a niie&stirc of ssViOitssc of i^gd 
tiuddc iidd iiquenci'. arsiplHi.s'S is d-sff K?R rs^piit.moi;- 
procediJie> 

13 CUbm, ISo Dravfifigs 
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?hvomsv-mv¥. 0F.T6x:tion smxy for 

SYSTEMS 
BliiJJ OF Tim IN-VT-NI'iON 
This isr/frSiiioa rel-stes so s:oa-rjiv!i«SiY<: «icjg5.' SaasiM 
assays Jsi provide i£-5^fjoY!f3 ffctecuc.-!? chifac'Jsn.-aics a«d 

Jiviiy iis- iict>xt'Si<5a <5f polyaucteotide. sstps^nccs isssKg such 
sson-r.'iiiiative probes isj H:R hyfeficSiXsttijs S'ssays, partiaj- 
iasiy bortioacficous FOR ^.><bn<ij2,iUo!! assays. 

BA<'KGROU.Nl> OF THE rNVK?>rnON 

PoSyHyaasc c&\ia t<fac.fioa (l-*CS.j is a rcceatiy sJcYcSopocS 
;;igfijik-at5i s»d p<nv«ful t^ciitijtjiif-, tor pssSyBudeoiide 
aiapUscstios. The S.eciiisiquc is disdosed^ To-t exaisjpie. in 
If.S. Vsi. Ncs, 4M?.m-XmX2Cl: 4.$i«O..I5«i a(id 4,%5. 
i8S. P<;R rjxay Ise geacssih' described ss fallows, 'Hjc 
iedisiquc ss as «!2.ynjAta\ is; vtiro synilsesis aietJiod for 
rspiic^asig oj sisiplifyijiss specific target polynucicosiiSc 
sequcsscfr'i if! sajsifsies. T>.!.- Sftchniqiii; smpioys jxiiyrijei'sse. 
deoxysucicijsid? Eripftoxphaifs aad W» Dligoiiucleotide 
{sl-ix-f s ds3t hyV»^dii;cr lo opposite stiiijidfi of the polynude- 
vji-i!" ^<^^)p■'' isjsd -iink the regi>^a of imefesr m the !i£rget 
p«iy(itj<'ieofijie sa<|"vserji:e. E^perjjsssjitai ait-pliiicaiion oftijC 
targef scq«eac>s is <*s!Jii.»sd by 3 repetitive scries of steps 
cofnprising lettspUue deaaiirratios, prinsej anaealiag aocJ 
<?xt;;asior! of She antssfaSed sjriKsa s by pciymerase. gem^aiiy 
referred to ss shiTntiM t.-yciing step-s.- Suei a FO< technique 
is capable of prixisiciag ars33Mifie<jSj*>» of sijc s^get scqueaor 
by ;i factor ot up to about iif". 

Once a pfsiyrjacJecSide sasiijiie i.s subkxS to air^JificaSion 
in a H-TR :si»pJifleatlo!i proc.e<i«r!;, dstectioa of ihe- prcseace 
<.sr ab«;s-ice of She i3tsia-:d s^-get saquerxe aia he accoHt- 
pUshed by a varisiy rsdiaUw (isotopie) or aois-rssdiative 
(!ioi!-isoto|>icj bybridix&tios! detectioa Ttietjio4s. Svich 
isyhridiKiiiosj asssyt iiie siisckwed, f«)r s!£3Kjple, ia MeShods 
■:i l^fizyttiology. Vol 6S, pp 379-165 (i9>:>> aa<] V(sl, 6S, 
P&tX I, pp 'i^jS--47H (f978) s.iid ia .tedyricsi Biodioomisury, 
13S, pp 26'!~2M <i9S4s aad describe &c uss of rasJiative 
i'isotopie) lalxsied. and fi-josrescest 1a!x:ied dcnectiotf pc-ibea. 

rsceet tisnc, rasjch eSTojt has been Bsade to move awsy 
frojv. rsdifiuve iabeisd pmhc$ aad iow:si<:Ss ihc. iis« of 
Saoresceat-laixjted jsrofcss, 

OifrreBtly, ;3.';;«sy f<!rtnsts sje pfcdosaiasariy h;r*eii on 
hcrterogcseoui ^sybniiszasior: ia vv*icfo ifje tzsgtx sucieic add 
is sequestered on a srsiid sijppott to {>er«iit sepatsiioB of 
feyj:sr!di;ti;.d aad «fsiiyhr;dii:t'd aeteciion probes, While dsese 
he?erogcai;>jus assays dssT)lsy g<«,xi sesisiiivitj', the aetsissiiy 
for sepafaiica aad wssh sRps snakes auiorisatios dfjSs.-ufe. 

A saaibei of hornogeaeous jjyls-idizaiioa assays employ 
xhe properties of doms sad sccepira Su<sophorfr-!abei«i 
•iigooijckoiides to trsjrsfef or qae-ach fi«iijrescea«; eaetgj' 
whets 'aybrsdi»2d io djc sssiyle. Mawever, Viidous pn*ierti.s 
bave bees eaoxirstered vibea «stag pi>lyfsud«»t)de pjobes 
ialx:it;d Viids gescr&ily avasisbfe Suoropborss, Ots; of djc 
niost sig":iiics.at pnsbfessis s-ossdes in iimitfid sijjasiJis'i-y foi- 
itiA-c; dkeason of d5e laix^ied pioiw in She sssay systuw. fix 
ftios; J?yl:ddizaJion assays, a .■Msasitivsty os detection tavd of 
St 's-vis- 10~ sv.oie of iabded protje (i*}*^ taigci »o!«c«!e> is 
de-'A-ibie Whiie rxi&ny :i«>«i'j*>jrff- ir^jwcnsiy have this 
fevei of se-isiti^'ity. secoadaj-y intcrfsreats: from ihc 5a3Bj)ie 
;md compsweais o! She assay syst«!j psus'eat these ieveis of 
iktcc'iion ii<mi hemn reached. At a l-sv-ei of 10 " sacsk ctf 
sla<jr$-.sceai prol>e, Sitorcsceace Sxoro the sjirxspie Jtself, Ray- 



ieigh scatter, rtrikctioa &oj& support ri'isicriais. aad R^ian 
(water) scatter caa pri>di)ce bsckgrC'Uad sigtja.Ss nuny orders 
of iJiagtsituds liigher rb-iS tise signal ixoaj ilse iit.oreSi.^.af 
prdx. 

Whila sirtiplet to carry out IsoniOgc-ijeosJs assay prc-ot- 
durc't based oa t:benvi- «>r hjo ■ imt)ia«i«:c»t probes have beea 
rq.iott«t which d« aot invoivs radiative ensrgy ttsrssfer, s-isdi 
as ia CiiR. CSsetii,, 29(9), l<A)4-~xm {im). oabouad 
Isbeied jwobs RiK«if«s In srjiution csustzjg uadesi^rsble iater- 

' fetiog backgroyad sigaa!, 

It is fherefors dcstrahie to j,^x.tvide an jrcprovsji assay 
prc«:<HiuTe tor crsfjaaced deiecticn of <ar|;ct poiyrsuci'^otide 
saaspics usLag soa-jadiative ecfrrgj' traasfer txirjinitdBg sxssis 
pt::i^ afflpitfieation of the. target sad retease of s !abeS for 

' deteaioii to he riccotrsph'shed ia a seactioB f;y,stexs; '-.vithoif! 
requiriag a rsiuUitudc <jf handling or separatior, steps of tJse 
a^^^piif!^^ci jK'o&tcl aad espcciaiiy uscJbS fts hoxriogrfneotss 
assays i» wffich aa assay 'iignal car, fx; get:«rated while tire 
target se.tjiience is ajTiplified atjd withoisi .'•ectJiriag sqiara- 

■* tion ste|;«, 

suhist^m OF -niB T?N^-!:iNTfi:>N 

An itnprov»;i assay sysietsi fcr hoi»ogenfoas assay detec- 
tion atjd/or KWiSLjriag tau-get audcic add ssqiience repii- 
catcd in s K3< sstfjiiacattos |»oce<Si3H-; h pfovidcrd by 
eiTjpioyitig a ixw^lcic acid |>oIyi«erase htsviftg ,5' tn 'S s^o- 
aodea'se actwity and dttvosd ui 3' to y «oniJc.les.<ic activity, 
oiigo»«deoiide auaiylical ixobe biiscktrd against cisasn 

J extt-issiof! at tts 3' terntiaiis aad labeled m isa ;•■ tersrd.asj.<i with 
.!in energy u-asjsfa dosor gaor«>hore., m& <;jigoaude<Aide 
detection ptolsc labeled at its 3' t«niiiaas wish an eaca^y 
ttafi-vtcr .acceptor S«oio^*orfi< said ptol-sen beiSi; v\snipje 
nsents of each tJtha- bat diffesitig tn aticieoiide iatt gth so tli&i 

^ ftcir'I m"? aic at lea.s! 10* C, «]>3rt i.treterably at least i.^ ' or 
20'' apaj-t. aad the 1'na of fee oJigoaiicitotide iutafyrical 
prob<; Is equal lo c&- greatssf, preferably at Siissi several 
degrees feighsr, tbaa She Tsn's of the olsgon«ckotsde primers 
usesl IB &e K'R atn^lificaiioa procedure stsd ijw. 1'ra of Shs 

^ oIigonucic<,>tJd« detcctioa probs is lcjvv<;t tiiass sS^e teni}>cfa- 
tarc reqaaed to coadsict the Kili thermal cycliag steps of the 
FCR atBjslif icatioa pc^^dtixc so Ehiif disring the FCK thcatssi 
cYclic steps 5" f5«0!t.>5*t)re labeled Dtjcie<-)talfi tVagrttents, 
igetJCjfaiSy nuorophons labeled moso- or di-sjacieotide 

^ fr&gnieats, are prwluccd during ilis SK.'R es,teasio« |*ase by 
the S' to y esoatjclsiiise activity ol As nucisic add pc'ly- 
mersse or oiigoatrcleotide aaaiytical probe aaa«.rsled to 
deaaiured straads of the targci avidcio acid sc^juoffce. Detec- 
tion or measiiremeai of dtlser (a,5 tste 5' flaort^hcs^-. iateied 
iiuckc^tde fragmeate prodisccd duritjg tfer.rxniji cyclit.- 
steps aad jnea.sured by fixioKt.sccnce pdariiation <»■ (b) 
«iigoB«cicocide aaalj^ical t»o>>e hybridised to OLtgosade- 
tiiide detcciioa pfobc svsasared spectrjjf^ifsotsctiicaily by 
ea<rrg> transSer ssifasaresfietst, proYtde a »T>east,^c ot tljc 

J satoutit of oiigo«adi;!>ttde aaalyllcal pixi>e used tsp ia she 
aiBpitfjcatioa of tfse target sitcleic add seqticncc and thsjs 
provide a nseasure of asatwai of target tjadeic add scqaeace 
ainjjiifted lit Site FCR repUcatioa |sc<cediae. 



'Hie iaveation provides a fjicvess fes- st^plicaticn and 
hoarsogeneoijs as;w»y d«ie<:sjoj! of a target nut^lejc add 
sequescc is a sample, sai-i process «)Ea|>ris!ag; 

a) {BOvidiKg lt( a reaction mixture a saiaplc sus- 
pecteii tfi contain a target tsueteic add sesjuence. oligosijcle- 
otide PGR prirtieis thsi hybridix<; to o|>p<!site sSi~as;ds of As 
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iX-sr amjjlifiSia-ios! o; s«i.sd taigci smacKCs, sfsch of fouv 
deoxyBjiotessiiic triplsosphsU-.s, sijckjc add poiynasi-aic 
SiavsBg .5' So .V isxcsucSifass actsvjty sjjd devoid of 3' !o 5' 
exo-jLid^asf. sctiviij.', Giig05iticie*>tjde ^^salytical pi-o5:;>s 
bSfxkssi sgaina chaus ^xscssiofi at m J tenisidys ami iatek-ii 
si lis 5' lenainijs \i is.h etseigy iiansier do»c;-f sluorophosft. 

vvisSs aft .?.8e,igy tis-tssfer jiccepsor SiJorophort\ jsiid oSigc- 
!isjck;>j«;idc aaalv'tsi.-.-s.! v'fc^«- ssid oUg<>»ucieosi<k dcteciic!! 
pr<>S-ie arf; :?ir.v4;k!riv'i5ts b«; diS«r isi iiocieotuij; isngih io iha; 
their l>.'s sic .■<! Ss.:;!.? SO" C"'. apait sad wiih ihs prijviso riiat 
the 1'j5.-> oS' Use oSigssjsuciwtiiie j-jj^iiyijcai ^noXxi is cqaal to 
gjcaier thai! Tfti's of ihe oSigoaJCieoiidc Kl< prifjujrs; 
ASd the Tni i^nt oUgoniicteo^iiie .tetscsios pobe is !ow» 
titiia !.ht Scmperatufe st -Ahich IT.'R dssrsiaJ wcilsg (-xrcixri; 
b) ampSiS^'ssg tafgct Bucisic scid sequeacs in th« san)p;o. 
t.«;Sabt£ rs^ss-tloii ftiixiju-;; urtaperatojc coaditioas 
by a rcpolifivur o! PCR ihtnusi cycHne, step.-; ct>ni- 

pHsmg; 

I > acaajiiring -ise tSi-g'?!. auck-sc acid seijwencc sato oppc- 
ssie sjjrafids-; 

2) hybridizifig fee oiigoaucieotidc anjiiyjical prolw wiiJsin 
d\!-! ?.«-s$e: tsitieic add scqsjcaci; of ihft stsaatsam stra!3d,<; aai 
Sivbiidijing i.<S.ig;5Mickxi5i<ic TOi pamcr.-; lo fts dcTsa- 
J»re;d stjaadi, sad 

:>.; ffxteadlag jJie ky>;riiiif.cd psiiiior"; wiiii !he faux deoxy- 
aiJcitSKkte tfiphosphftses aisd tSse auckk add p^^iymejsse, 
asd p8<.Kiijci«g ^" jiu'S-ijphorf. L-six-tei »«dfx>tkte ffsgmeats 
cSujiijg shii. e,xtc««soa pnassr i>y tts<s 5* to 3~ exomc^e^na 
sctiviJy of Xha ri^-ick nciA pcdyfjieissc oa oiigoatidcoiide 
SBaiytscsS m<^. siiseAJsd the dssAtmed aumids; 

c> foiSowijig sjTipyiioarioss of mt: targsi srucidc aci<! 
.■ssf^^KeBcc hy oas fn<x-!T. seriss os thermal oydiag step 
s5>ectso5SJOU)K!Cijic;!i5y deifts-.fiag or ineasicfUig Siit- ajsiouat 
'•>f on<t or iTs>re yf ihc foSk->wij5g as a Hsj^ssure of the aroosssst 
of otigoauck-<xid>s asssiyuca: i^rcibe sissd «p sk ansjjiift- 
caiiof: ihc. isign sydeic acid sixjuefice-, 

?■ ■) Siif.isesoencc jXilaslxaU^-jj issca-suresnsnt of rluoro- 
ph€<n- iah^tied sueleotide fra^aseatA f-xj»c<l ajid 

Sijoiescsiioc oasctgy ■raiiisfttr tjwassiresieat of oiigtv 
atjcScotidc aniihticjil jxvste hybdf&.wl t;; oiigoaucieodde 
defeciiosi j»M)j>e foHow, ijsg, s fxathcf Step of loweriag li-sc PiU 
reaction ras.xaire tt-rsisp^rjsfujc lo a tcfJjpcTitun; be!«\v me 
Js»>t>f>ra;arff sr ^Mch Shcsttiai cycUag •iiejss sx-ctsr and so 
a jessperaiUre a! svfiic.h iiybridii^ios os oHgosiKfeotiik 
iifiai>t{c^j ptix* to d5« odgs.>aade<Hid« det(x-tj<!j} ]m>bi: 

In the ieK^sfrrature laags as wi-iidi the thernsaS 
cyciiag ?u>ps ocouf dje oiigossiickotide saaiytiesi ps<ji>e 
.'insKil'i to s dwistusisd ssrand of the £3j-gs!. Ruckic add 
sequence 3»d duxiag i\n'. iXTR exteastoa pfjase the savxrritioj! 
;jroJii-.cs dse 5' ty '.V OKonudeAse ncwvitj' of thi: auclcic scid 
twiymetsse t(, pcoAusx- .V asjoKphv-ae Sabcicsi rsuci^oiide 
hagraeats by hydroiysii <)f the !syci«.>d<ics oligosuclc- 
oiidK anai>tSi.\-!S ;jr«tx> asacaied t{= the dcnatxifed sSrisad. 

Thli lavestiiss eaabies homogsnecw.s assay to be con- 
ducted i» ^vjdd; ii is uafsftcffsjsiuy tcs sqmate hec oiigo- 
?iud«crfida as^ijydcai probi-: ffoja iiytirolyx^d Ssiorophos' 
.!Abt-:iod Rsiekxstkle Jragjaci-ts forsaed during IXIR umpM- 
aiUo.a das to finofescesice sxctrAtfes <:!5ejgy t£&fi.>;fvrr 
*>c:tvvsxa Siic aajiiysical digoaucieoiid.? aobc a!»d the -oii- 
goaucieoiide detociiofi psoSsc, Mucsescence snes^y swnsfe? 
^Kijwees ;s doaor nsoSccisie and ;sa sixeptor isokadc tan he 
highly srScicm if ihc reoicfoics are in ciose proxiiniiy, e.g. 
•A-idiia :t\v>Mt 50 A. When thft rtioaecuies ;jjx- wiihw 0 - 1C> A, 
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eatsfgy isaasier approach; ag sjp ra about i?K)'S- csa be 
theorcfic;i.ay a<*kved if sii i«q«irsnj.eats are sa!i;*ne^S. 

In this inveRfifjfi a substaatisi sjacsjaS ol' ihv. oiigonucic- 
otide aBsiyiicas probe imx^i bybtidiae to She (jjigoaui.-ieotide: 
s dctsaioK probe ajad effidea; fitioscs-a^sce saeigy txaasfcs 
saijs! occur iKi-^vm the dotsor Sucsop^sca-f Jhe S' ead c.-f 
the oiigonudeotide ajaaijiticAi iKohc a^d die sccepiesr f-ix- 
r;>5.*oie oa she ?' end <J! the oligoaudeotida detectioa j>sx>ix:. 
In csrdfx fcr this to occnx assd aot itncrrcre vti-fe ihs t^CiTR 
^.■ a.rispiif(caii<sr> ps'sjcess. the two irobcf. are c<sK!.pieracBts b«t 
difiex ii! ieagth so IhaE their TmV; arc aboiJi sb" 2;:>'' C!, 
apait. nitfs, whea s tt5CAsar«n(r(i5 is reeiisj-«;d She FCR 
rc^sclion nsixtiire tesBpcfatare is iowaed -o the Tni of She 
o.Ugonuelct&de detection pnihc. so siia; aarssidliig of the t%viy 

, , pidK.s iKOiTs find energ:,' transfer betwees die energy ttaas- 
fer doso! 3t!ori>i>horK and fhs ecsi'gy tras^er aceept«.ir 
iiuoxophoxc can result. 

Dtidsg each <:ycie of she K"!R thersuaj cycaag .«eps, a 
txsrtioa of (ke oiigoaijcieotide aaalyncai ptofse is hybrsdi^.ed 
io SJw- target aiideu: ,ic.id se<juence. Ssaec fas;: probf? is 
bUicked ;& iu 3' ead, it casjaos act as a jsritn*:.' and ^x? 
extended. Dsuisg each F(;R tficntisi cydsr, the oUgoftucie ■ 
olide a£!aS>'tie£il probe is effeciiveJy .raj»oved fA«i dsc pads 
OS" the audeic acid pijSyrjjcxa.S!?, by >}ejag hydsoiyx^d by dse 
poJynxxBS* sato f.imXi »uc5«>tjde ffsgfjieai-'- of 1-2 aisirie 
otide bases in iesigtli miixl the prt«>e is cotsiplek-Jy jX'saoved 
and |xiatt.r esfensioa cm costisise, Arssoag die smii isnci;-.- 
odde fezgrnmiK j.Toduccd is 5' fis-iorophoTe iabiiied nnoUv 
oiidc f£agmen!,s, ITiese fluKiropisore Labaied n-jciCfXid-e 
ff^gmeiits hsyc- a v«rj- low 'Tm, it; the order <.>f 30" C. or 
bafow. corapared lo the "S'm's of i]?t eiligoassckolide asm- 
iyiicai probe and ihm wtSl aoi fiybridis-e i.o oligtmtsde- 
otide d«t«cSioa jsobe a! tlsc detection £c:sspexfi?are, e.g. SO" 
t IheieJ^ae, !l c Suor»piore Uc^sded f-xignvn^s c^m't 
pssljcfpste sn a" eai-rgj STa»5sfe{ reavbc^ csj ihc live 
iasihyfrtitixed) ofsgcssindiWtsde imaiyScai j-Wbe. llsas, s 
.«eas(jx«»cnt of tfse Sii^ ciceace of the acceptor Ssjorophore 
is a siixeet stieasotre of the extent of PCR a.Ksj.'>lincatioa of die 
larget nucfeic add secjtieace. .4.ddiii{.«aliy. tfsese sirsaSI .5' 
fhia!opb<»e labeied fs!Jcie<>udc iragKieaw caa measared 
teiatjv!; to the ataowm of SJa^ophorc labded ohgonacie- 
olicSe- asisiyticai fwoim by sltsoTBssMnce j.x>.ja.d?;i«oc, 

"Sastipie", as n.sed hereiis, refcjrs Ki say 5vjbstasjce eon- 
saissiag >:»■ presunsed to coasaia the target tstidek- as,-id 

45 se.<-juei«:e «fid inciades a sasspie of ti;;ssitf ot Said iiMiated 
trC'im an isjdivicUiai, isciudissg btss nos iirE^ite-ti to, skis, 
pfs.'ima, sertim, spinsi fitsid, lymph Sttld. sysovisi fiuid, 
ijriits, U;ars, bkxjd arils, otgajss, tuRxsrs, in vinro ceil ojlsarcs 
<:mstikieR(:s. for exa£ti{.\le, 

.so The lerjHS "esiergy tratssfcf dcisor flats opisore'' and 
"ftiicrgy ii^jisier accej.iior SacTopiKsre". as nsed berein, r&f« 
?o fiatxe.secncc; iahd pairs siiai isa in. dotsoi-s asd acccf.>iOT 
f!!aonn>ht5re. .TKs->e:ctive.iy. providing for efJicies:!. Siiiores- 
ecnce essejgj' trsinsfer Sxohs die dossoif iiuotophote Ss.i th*; 

is aa-ai-ptor t^uf)fo^)Sjof e v^'imn die itiis.TOf shores are wiifein c.lo;;e 
proximity, e.g. mtis lAxyji 50 A, Any sisitabic donor a.ad 
a^s-eptor Ovics<jph<.«;£S \yc. empioyed irs this s.5venaoa, 

Seiecticsa of she sioacs and scwpior fiaoTOj^!csre.« i.s of 
injjwtaace to obiaia -he advaaisges of tfjis iaveadon. In 

<io geaesal. the; ii«ores;cei!i moiety s.hoidd amin 'm icspems'dy 
doijci aisd aceepcor msjiets.'js sek'-aed so tlist tfic e^siisssoa 
sj>eetfUiTi of Eiis donor ttioieiy overiap;; the exdtadon s|.x:i-:- 
tnsHi of the accej>t« rxf-Amy tc; protiiiit:^ dSdsst tsoa- 
radiaiivc energy transfer therebet\vtxia. Waveletigtfs niasi- 

y.l mnm of she ariissioR sp<:«j-ura of iiia ac.cepsosr rnoicjy 
;;h<itdd at least aboal SOO ata greater sJiar; ihi'. vvaveiesgth 
maximum of the cxdiatiiysx spetsmni of the dona- raoiety. 



in Siidilioa, Si* 8iJi}je»cem doacs and accBj-itor jsairs are 
pr-ei'es-Bbly i-hoses for TO lisgli efadeac^- Forster eaetgs' 
traasder, (2) is Saj-g-r fmsii Stoksf sMi (>!t»J nm.{h shift of 
Tl^.u' ensis&ioa as &s p^sjisjbjc-. ifs!(> the- r&i fxirtioii of ihc 
visahk -^tjectriXTs; ^■^^^KX; lin;), &fid i4) &hlfl of fee c.Hiissk;i5 to 
a higher vvdveSsjjgt's ;hc Ra>i;i;ia watej flijotesceat 
«uisMios ss-iXiiiftXi iw exdtatiofi ai Slse donor excitation 
wsvcSe^gii!, For exsUiipie, s fSo.tior iiUi.trqjJxs.-c lasy be 
rhosea vvhiciri ha;, itf. exdtAlioa mxitBiira near a iAs.« {'mc 
(is pafdiMJiar HeHijjK-C'atijDssufr. i->Z nm or Argon 48$ nrnK 
& higli cxsisciicn c«."ixsdcM, 3 ixigh quaaiutsj yidcS, ■itn*.'! a 
gc-od ovaJap <;f its Suorewefit emissios with tlsc cxdlstioa 
«>cctt\sr?ioi'i.hf! sccepiot S^uorophae. Its geseraL m acwtpiot 
:i«art?p!:i*.s}c h prfifcrsMy ctesn which iias ahigh 8Xtmc^io3^ 

anff^ieieni^ a hii$: qmntiSixt viefvt a gotsi c-vexiap oi is* tS prc*e, whow Tj« U ?4.H' C is a:- toliom. 
^c^M^m -wish cnsi^sion .jf she M. 3»d erR.Js.sioa Ln SliQ, ID No.; 4 J'-ZCrCTCKTrAfniACTCCT-J 

tlK- Kx! part of Uie vi^ibis sp^-ctojns (s-^yS} asa;, vvhBrct.-i Z b i;->,e guoTophofe iah«i rhv.>dan«.as 

-\s cxsrapies ..>f ^^misbis ets«gv tran.ssbr doBOf Siuoro- The nuddc sckl 5x>fy!ncra~t' used is; ,^W^Taq<j) D.NA 
rf=OTe>» thtf^j- 's^av be ssentiomi il«f>rs.';v.«ia. I^idier YelSo*. polyjuc-rase CPerfcin-Bniex). 

lurifer Velio-*- VS 4.a.'i-i3midr.-4<-«,otfeiotYaaat.>suiWne 2, K'R iiSKpiifioatioR of the 1^4 bp t<=riE-rf ONA itspiKiit 



The oiigoauclcoude asisiyticai ppoix- i.; CifngAajpHrat'K^ 
H!V pcobe SK lOH*}. avaiiahie ftojii l^^rkis-Hlnser, Riotii- 
ficd by Hin^iRS. its T orsiJ witis f:*;<>sphtit« s« ihsi ii csaao; 
act as'a {\rijnc-< and cafiso? be csic-nd«l asd !.»y iabeliag m 
S' end with fluorescci!; as. aa encsgy tra.asfc-r do£5«x\ I'hc 
n(jd;»Aj<ie seqijeacf of saisi SK I02{4-) pfobt, vvhose Tri\ U 
69.8^' C:>, is as fofiows: 

SBQ. rO No,; 3 .5-- X(.JAOACCATC.<^.MnAO€AAC}(- 
TGCAG;K.'^TfKiGAT^.-3" 1158 -1190 miv~:.> 
3 whm^ifi X is the fsutictfphoix: hh&l fluofcseeis; a«<i p sndi- 
«stes thai itte J ScrsniBUs. is biock«5 "vvhi); a phosphaic H«ierty 
The i--!igoa«de<.iUd;' <.toec?iOfi pn)be is - tompiei^eas U- 
SK 102(+), lalvied ai it* 3' end v^'iTh ttiOdasalne as an 
enagy tous.sfcs acceptor, Ths aiKi»!>tide seqifcjsce of said 



i^oihiocyanasosiiibiae ■-•4 - me - hyieounisria, 
B'Uisycoerj'Siirus. ^*-acridsnri>jo<.ya(i3ti; denvadves, -■sad 
suixsasjadyl- 1 -pyi\'rat:bmytste. Es|x-jciai!y prdctrcd is fitto- 
■i-jwcda (E„ 47u ESJH, ti^-SiO nm- 

As s:^anipU?~. ot xiiitaS^is eacs^- iraijsfcj acseptof iiyoro- 
pSiore's shere, n^sy be meationeii Texas Red, llssaraiiie 
rhosisrsdac B-i-uisosivl diioride, teiiamciSiyl liicxJamtae 
isc-<5iiio<'yjjRaic, fiv;.>danviae x isoshios-ysaate, eiytiitosto 
isothim-yaMse asd •JfeshySeacJi-iaKUfte j:>et)![aaceiJi!:e riidacs 
wfds Sss'tliastde iots?. Hspi-.daily f>r<'fctr.jd is rhodamiat; (fl, 
540 a sa, E««600 mil 

As.y i\ii\&Ue ssiicfcie add p^jlyjacrase ha'i'iag 5' to 3' 
i?xar!ucks,''e aclivir<,' and dfivoisi o! T h.- 5~ exoauciease 
ac!iv;t\' !)e i^jxipioyed hi \hs. rxocsditxi of Sisis iJiveatioa, 
Thr 8uae«' acid polysiexas*; bydrolyscs tfse o%oaucleoijd<<. 
ansiysieaS j«rr4>e oidy whea Jiie proix- {s byUsdized to Uie 
t,<irij;« mcMc acid vc^juence. Pswrmbly employed ii, a 
themost;if^te n:!c5dc .^scid .DN.\ ptiiyamse., such a.s tljose 
d3s.cioscd ia T.^S. Pai. No 4,SS9<SiS, Bspcciaily prefertsd 
fur is the T?«f??s«-,? aqsamcus. LXNApoSyrncra.sc svailabie 
ffons i\cridir s,s Afi^y:ra<{>:?'- DNA f»iyraca«se. 

Use oiigoisucieotide priiiiin-s and pfolfs can be sy»ft<r- 
si^ed in s vsriety of iCBOvvs *;:ys, such as* on aay Ferkin- 
Hlmer Applied BiosvifJe!!-! I>N,A systiiesij^.'njc- ttifgoaaclc- 
ijt-ide aaaiyticsi pmbe. is. syr:the*:i:fj;d witb 3' }*os|*ate to 
j^cveat extcasioa, (^hejaicai !netb<,-Hls for isjcorp<.'satiiag S«o- 
to^jhoj«^ iai>eis jjjto jermiatsr; of tlic j^vlysucieotide probis 
5re di.sdosed for er-KMBpie i« PCf Appiicatioa WO S4A),-52S,5 
daied Aug. ■><). mS, Oltgoatscieotide |.-«r-)bes caa !>e syo- 
ths.-;i^ed wish a .V ^sjKss^iiwt.e moieiy ajxd caa be 5' ead- 
labeifd a:"i!!g. a 3' ■pii;}.';i»!ia£ase-&-iJe jx-siyniscisf^tk kiaajKr, 
The i-sveatiots is a!,c'a->|iiiiied by mt-,tbiiowing lUustj-siiiyc, 
biit sfx UjKstisig, exa-aple of :ta insproved 3.<isay procsdurc 
ioT PC'R ajapli&catios vif tlje 1.34 base pair (locAtion 
ii26~i2.'59,) gag rs-gio?! of HiV-2 genome. 

The piis5x«s issed fo? the VC& asr^sSificalfos are G«ne- 
Ampsitjwr^;' HIV prijnct^ SK 14? (nsodifi;^*! by njmoviag 5 



at the 



•" >.'.r:d) 1 



i 431, availabk frosa Peridii sf)i,di#d state, wiiii* i 



seqaeece of the gag regioa oi tiie Hl'^i-i genotne L accotn- 
piisiied by providing a 100 fd tcactios stsixture of iht 
tatget audek acid sequence. ; ?.5 tiaiis Then^ms aqmiihus 
DiSi'A ixilymerase. 5<)0 n.M <;ach ;if tlse i\^o PC^R prireiss, 
i5 modifted SK 145 aad SK 43 i, asd 5lK) tsM of tad! of the 
aaaiysical aad deteclioa f)?-.,*^:s is water .-isd .-i sijiiabii^ K'R 
buffcfr systenj- 

The I-K;R re^oioa STiixture is suhjectijd to siic FOR ther tsial 
cydic. steps of dttnsturatios m -o.botsi ^S*" C. aijd saaeai'-sg,'' 
3C! exjeadiag at aUmi 65* C. ia a Fwkiss-Ei.fSier tlsersaai cydss" 
ia ase isstiai manaex. Ourlag the F<1< ihtsrsaJ cyding steps 
.^'•■laorophoie SabsSed snsdeotidc jjagtaeat" Six: prod-jced 
jiad this jscodiict aa-utswlnies a^; a fsjadioa of tfse atsiotsnt of 
aji^iifjcatioa. .Aite- about 20 rherxna.i cydes. tiss iCTs^xscatts.fe 
.■S.S is dro{:5>ed to sboti! 50" C. sad after abotJS 10 sccosds, ilse 
aavoimt of iiuorescciice assO(.-iata<i wi!h (jifgoauciecti aaa- 
lytscal fs-obe SK 102(-!-) hybridized ti.> oiigonudeotide delec- 
tioa probe in the ihetmaiiy cydcd ITli re«et,io!3 ftiixtisre i', 
mea-sared spcrcsropliototnetncally u.-iag a l*erkis-0«ier 
iO rtiode.i lii-.'SOB or siKiiiar Suorojaclcj- tjr iibcs optic &iks- 
rometsr set at SO- C. by subjcrdng aa &l\qu<A ot il\c 
ihernsaily srycfed ^ff" C. PCR reactjoa trii-^tiir;-: to as exc.-i- 
iatioa waveietigt^. of 470 asa atid measm-isg the hybridixed 
rhodafisiae fiiJosrc^hore e.missjtja wavekjsgtis at 600 Rts- Tne 
« mcasoreroest of fiuoresceace ot" the rbtxiarfjiae labeled 
d^tecaion pvi-^ hyhtidi/-.ed to t^se auixeiceia IsiMoi aaa- 
lytical ^.irobe is a mci!i.<;tt}e of ti)e a}rK.tuat oi tOigontJcleoiSdir 
analjtical prtii>c SK. l02<-t) used up in &c: atspiiftestioa'- 
rqAicatiots of !l»e iAfget gag atiCiefttide sequeace asd this is 
so -iiso a ftieasure of tijc degree of ajapIiticatioa/'rcpliKdio? of 
the target gag sadt^atide sotiueaee. 

Attaaativdy, the therj^iOly cyeied .PCR j,-wactis!a tai.^tute 
caa be stibjo«.sd to tiutir«,«.tfaee p<iiiifi?.&tio« rr.>«a.s!jr>35iacai 
to nicjs.sure the degree oi' poLiitxstion, s.f tiie raiiti oi 
.s."! S' -iiUOi-esoeiE laix-.i&i asjcjcs^tidc iragraeats to ■liiorcsecis 
iabdcsj aasij'SCiii pr>->be SK 102(4), 

■VtTtea fiiiorescerst aioiccuies as-* exdted wiih pisac polat- 
irM light, tiiey ensit iighi ia sfee. .ssKte pi-lsri^Jid piaae. 
provided the. moiecisie renisitjs st-ationa-y shtoagbt>ut the 



Plttx-jr, aad -s^'hoso nacleotides .se<.jf3e«ces, restsectlvely, arsi as 
foiiows: 

SHQ. ID ,^\•>,: 1 GGfK:!ACATCAA{i<::.A.ocCA:rGrA 

AM'-3' 112;v-li.S0 anV-2> 



tire i 



i' fiuotesceiR i 



llowe>'er. If the excited moiecaic rotates c<f tJiiabie.-, dtiring 
ibe excited ,<rtajc. then light is eR-^itted ia a pisae diScA-.?.! 
from thf. ftsciisttoa pi&tte. If fittorescetJtiy M^ai moiecnies 
; large, ffeey raove iittie das-iag the: es.dted stat^ sstcf>'ai. 



SP.Q. fl.> .No.; 2 T«:r.«tfrr.A0rrCCCCrrG<fr .ss and tiic ea^ittcd ii^ihs re^3a«.^!-= b 
TCTC^' 3' 1233-12S'> (mV 'Z) to the ejccstatioa |.->iafse. Howck 

aad vbosel'm^s, i-espcc?iveiy. ;jre 66.2^^ C, and (6.V C. rtsoiscaies are sjaali, siiey rdats >.x imnble raster and *e 
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? 

riissjitisg crfiittcd light i.s dqxiSsit/cxi rdatsve to Ac exdns-- 
tiors plane. ThcietX-se, Smitesccuw; |>is!a,ri7iitioft cas «scd 
&; JoOow bux-tetsk^iil r-ssrtioas slssS rcsyl? a change of 
siste of a IS«oresceajiy iabefed motecuJc. 

.lis the K-'R assi^jiyication pr-x-ess acoofdiag lo t^sis 
iaYcrntioa, these js ssicfs h srhaagc ii- a giK-sfesceHsfy Uhc-.ied 

c«S pf obs saiitKsicd ;o Sfse dt-aatus«d suajjds is. hydro!y?.e<.1 by 
sik- ^' ttt es.«ss«s:k;!5f acGvin^- of jhe nocidc scki poly- 
ssjesas'? kffrsiing ilse 5' j'ssK^opisoie iatekd !iucie<!iid« frag- 
ss'iSfsjs. ThxC S' Si;or<%->hon» iaheied <>iigoasieif»!i<te si.aa{>tica} 
j-soK- h the large srooiescoatly SabeSed jaoieoile that ksovcs. 
o»iy vo,f>' \lnltt, whcseas the ilw.ixophott bbsled sacie- 
'tidti fragssftssrs sxs \hc iaiM jsiolecuks &&i n^&te <>r -UKibk 
iSij-riBg the escissd ssjsie ia-Ks.-i-';ii. 

l;«ipk;yifig llsjissriisisi? pisiatfeatioii as a JueasijaB of the 
exti^sii s.if thi? }X1< SLaipSi^jcatio!! fscices;; espw.-kUy bea- 
efeiai since s'l ) sxKarasssfsseai.'i cjsa; be ficrfojsncd ia s sisigis- 
jsfsase i^ssctsoa siyxtiuc, (2) isscaiufcirseuis «it! be lakcu in 
sirai tirjitf, arsi i.l) ,afi .m;js;4-JS)iaiiofis, separatioas *>r iransfers 
of the fe;Si-ocs 3«sxtiise me acoss.?<is>-, 

FUiOfirscesee poSiSji5yiJ,;ui3 siicasunvsiaeftr (p ■ ii dcnscrd as 




v^hesKj Fv is Jhe issittftjiiy oi' she crsisssiosi hgh! p-sniiSel to (he 
cxdmtioti isgiit piflfse sjid Ms Ss Oss sjatissisity of tiie «»)issio« 
Kght peii>e»<ik-Uiaf !o ths ff>;ci!;iHoa Ught plsxie afi.J p Fs a 
difneas.i-:>aii?ss ssussibi-rr ;iad is asualSy e^xpressed sk leraw of 
rrJ-" (siiiilij.Kiiasizaiic;;; ysssS;;;. flsus, s SSuofCiCcsce fxiaji^a- 
tioR )nr;.-.»surera«'.n£ of ths K'E scsciiois fsiixiwc w<mld be. ;i 
Kics-iUTi; oJ ti5?r rado ai' S' s'S«ojt)phorc sabcied ssucJeoUdc 
&ag?33;c;sss r.o She S' rliiS5r<^>t>ttjs IjsbeSiJd aiicle()iide frsgments 



8 

So the 5' iSuoiophfsc labeled ojigomideosids asislyiical 
p-oix:. As slje K'R siiif-iificatioR wa^ios jacoccsds. fsoloif - 
iaatioK si Use specitie esdtaiioc aistJ esriSS;;sos "s-avektsg^s 
otTiployttd wouiiS liccsessc as m<Xii S' n-iotopht^e islxjied 
aiictesiMs fjaj^Bicsits. aic gtJBCTaied by the ti' so :V cxoau- 
cteasc- sctivsty oi' the »a£;k.ic acid poSysaexase, 

Using the I.^^-SOB » siRsiiar f^ssoronsiser ^s; Sb«f ofSse 
!flis<sroraeteT set st 50'' C, with aja exrisBtioa M^avelengjh of 
470 m Aad <i3s t,-si«ii.is)si ■stsveiength 520 ssn. W) 

!C> emission Hgbt inJeasisy siiiis;s.siSfc;!5jeat3 ate lakcss, oa!-; with 
the pi>;afmng iVaer the iasuusRsst if: paraiki asd a .semBd 
with ibe {X>'iarizifig fiitcs peipcadittiisi to Sissi piAae oS siic 
polarized light- The rsUo of the iw<t sjieai^rt-meisS;; i;i s» 
sii-iicaiiofi of Use degree of poSjsxii'jitioj^ (5? sJie sirfjiecy-e, i.e. 

us Ih-t ratio S' fiisofesceis JalKied aucl«j>ide iiagttiessts to t)!e 
fliiofesecis labtied oligoa«o5':s)tj(ie anfiSvtio&S jmilx: SE 102 
(»■ 

Usiisg ciihei of the two aftsredescsibcid s;ij<.iicsc-etu>» it-ca ■ 
SKtcftsessts ptovidw; siata s^Satirsg S4> iiUgoaticiets-ids jttsalvti- 
20 caJ {jj-abe SK i;;f2<» used sjp iss the 3inpi.!hc.&tio*fc'rc;5>licaiiojs 
asid ffottJ ttis;; datj- ostf CAa calasi^te bsek ;.o tietermi.ac how 
much target nuclesc acid seqtisssce was jKoseai is; Use sansph; 
esapSoyesj, 

Use i,K!pK!Voi hosaogencous axs^y procedsirs of this 
taventioR piswidcs iiigh levels ot' spcdSicin. soss sstivity aad 
{cj.>£c:dcdi>iHiy asid c&a be oosidtscted cosicutret-iiy with 
tsiget isudeic add 3xi\p!it8catioi>. 

With the fcregoisg desoriptioti o? fhe itiveatiott, tho?e 
si'dJied iss the ml v-'Si app8«;datf thai SiXOtUtlcAtioss tsiay tJtr 
taade Ui &« iavssitifSR vvithotsi dq>S5tiag hanx iht spirit 
thereof. Tteefosf:, it is tsot isteaded thas the scosx- of &e 
itivetsfion ;>e Siraitedfo the spce-ific essabodin-jetsts iiiusti-as^jiJ 
asid desdibctl 





■ -i i !N!^si.v;..\n!-;.'^ sor ■s.ko ;o w.) 
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i. A process for rcpOcatiOJs aj!<i h<.>!S.-«)geuc<.>us a;^ssty 
;kte<:!i«>n of a ■argot ackS sf^juesee is a f,<mipk, sai;i 

a) provj&ise, in a K^K rcarjion Tnlxmxc s sisjnpic sus- 
pos-itxi J:j i?oM;si« a Sjsrge! asiddc acid sequ>sace, oii- 
goaiiclcoijiic; xnimei-i ^iSt }iyi>ri<iize to C)}>p(Mi!s; 
ssj aads of &« isj'get sadsk ac.iti seqoeace asvd flsjik she 
sarget seqismrs W K^Sl ajj^iyic^tioa of ssjtl target 
sc-quens'e, wsch of fonx <te>xy«ucjeosids ttiphoiphates. 
s«cldc. add jwlysnicfase hsvifsg S' lo 3' exonudcase 
aciivity and dsvoiil of J ta 5' exosudcAse activity. 
o5sg<Jimd&>tiae asjsiyticai prsix'; bi-;>c.se.d agaiast chats 
es.tejwk>n &t ii^ ;V tesrsiiriiis asd bbel«d a; its 5' senjanox 
vi'i A Sis«j^y transfer vionor fiuixc^hors, aad oilgofiudc- 
osidii detcs.-!ittjs pf<.>5w i<'d>eicd st its T terraiau^ 
i'&exgy tsasst'sr aecsptor ilssaropSiiow, ollgomtic- 
i.it>"ds'ji!!aiy-!j(sd profje und oHi>orsuckf>tsd*; tkrtection 
profsa are «:oKK->kf;jea!s bat iiiSJer in audeofidft ls«gth 
-io Ujat ibml'si's m', &t i«ast 50" C. apssrt mid wish the 
proviso that the Tai o;" the oligonuckjistidc asaSyticai 
psoije is equai to or greatet than the Tta's of tii& 
oUgosucieoiide ,K?& pdratrrs asid ihs I'ia (jf ti>e oligo- 
nnd;;s>£«k dot«<>:ic-j) -srofot; is k;srct iisan the iesoti-Kifi- 
iure ai wiad; Ssexmai cyciijjg octryrs; 

!>) sitipUf^'isg tsirgfit ssaciesc add seqticxice in ihc sasapje 
under :iijitahic-, KTR reactivsa raixtJOre t«sfK-rrat«fe con- 
ditioas by a fcsseiitivc ses-iss of K"R Jhefa:»ai cycling 
Steps (.XYnsprisifSi;; 

• ) deaatariag the im-gn fsisclek 3i-.k1 sequsnce iattj 

Of^x>S!ts strassdsi 
2) bybridixisg ths aligositidcotidc; Hl^ {?(isaers aad the 

oIigoraiokx-i:i.d« aaaSydcal prol)e ;o \hc denarored 

siraads, saxi 

3.S exti-fiding tiitt Ssv1i£i<ite«i ps-imer^ wish rhe fsxe 
deosya-joisij'ijdf. tfipjjosjshates a«d fijc aiidsic sok! 
jxVivTsserass, aad pro^lsjcing 5' fio<sccffsi>ote lafeied 
sucieotifie Iragmests during tfcis extcnskxs j>h<isi; by 
£f!e S' s<> 3' exoijuciess* activity of the r.«ddc ,>cid 
tjoiymeraj-c oa Djigofiackofide aaalytical prohe 
anaeaJsd so S^s; dcssatursd strifids; 



C! toEawiag ss-apUSjcaiioc oj ihs iiirgeJ audeic add 
sctjaeBot !>y oae, or more -jeriij-i of said thraTisa! cyditig 
■••^ Steps, spccixoiAc'Ksfuet-icjiiiy dtisctfog or toiiassifing 
■he sraotsai of ostr or more of the fonov.-iag as a 
measure of the a?!.t«jii; oi oi!goauckx->tide ausiytscai 
pfobtf used up ja dit aHUJliiic.-aU(>;i of iise target n«f.-kis' 
acid setjueiscc; 

:iS (S) fitsorcf-rsnce psjiariWiSioi- .'aeassiseiaeat of Siso- 
rophore Myclzd rjudeoiide t'i^gasejKS forrnsd, and 
(2) Satifcscesce esK-fgy tninsfet ttie.-S'JiircKiejrv of olsgo- 
fs!jcfc(>?.ide. Bsiaiyticsi hybrufeed So oligosock;- 
oside deiecttoa probe i'oliowrag a futtfser stqj of 

4,15 iovYCfiag she POi reac.tioa rajxturr tenjpcfaturc to s 

toTspeiraliire l>eiow the lears^rjstare st vhirf) Site 
Sfifxmai cyding stqjs tjccur and to a tenspe.ratsjrs? at 
which hybsidiastioti of die olsg<>fius:l^:>,^de anaiyiicaS 
psfol^s t;; the oUgOissscieoiide cicieftk-sa probe occva-s. 

2. The process tot ntplicatioB and dfriftctsoa of a targc! 
~ naddc add sequcace ao«)rtiii!g io eiassa I ^A'hejdn 5' 

fiuorophtfrc !abei«s nt3c!eotid£ tVagmetiis fors&ed ,we 
detscted or nioasured, 

3. 'n>e process for repiicaiios asd dd«?!jon o5 s targd 
svideic: acid s«ii3e»c« acojrdifig lo claJjrrs 2 wherera oLig«>- 
ntideolid;; aasJvticaS probe h>t)rifiij«i to oiigoaudec-iide 
dciecttoa prober is detected or itiftssured. 

4. The pj-ocess for repiicatios; and det'ftctsois of a targfS 
nuddc add s<:queHis: accoxriiag to d^itsi 3 w?j«rej.a the. '^m's 
of r,aid oUgysiicieotide Anaiytick {ttchc and sssid okgomidc- 

53 otide tletectiofi ssrobe itre at kast tS " C- apast asd She 'I'ra of 
the oiigtJSiideotide dcteciioa probe is SS'' oi fes'i. 

5. llie process for rep-JcaEjon aad detct-iiofi of a isrget 
nuddc add sequence aecisrdrag to dahr: 3 whereir. the 
JiserxftpJ irydiag stitps ■occur :si a tessjpertj'ure witiasi !iir; range 

S(i of aboat 65" <?, to about 95" C- mA ky!)ridsKi>i«i! of die 
o1ig»aiic]eo!ide ajisiyticai proix; to the oiigorsudeoiidc 
dctecsioR jHV>i.>e ocftSTS ai & temt>er&iwse of abowt S?" C or 
below, 

6. TSie process for repiieatiofi ^ad rfaectioa of a tar-get 
«.s nudcic acid setjiseace 8cc<.>s-diag t<5 daias ] Mtarein th*- 

nudeic ncki pt>iyracrasc is Tkermus (n^tiatU-ax 1'>NA 
{wiyiactase. 
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fiijc: 



i:^!* p5>K)e<.; for rapBcsiioa a;i<i dttttctioH of a rarge-t 
s Thermm aqmiih-m DNA jsoly- 



i2 



add pt4ya 



oiigoasicicssids .■•&s.!yiic-s.5 tmbc is L-iJxi.i«d with a fiooresceia 
■awcjy «c ?;!«g>- -rassffx toaoj jSuosqjhoio and -he 
oiigomit-ieotliie dwectioa ft-jjix^ Isbdsd wife a rhodassiisc 
rjiojety as the escsgv tf3«s.t«- ;icee|>tos- flucaoj.4!«t«, 

Tbt' jssscc.:!: -or ro^jSicati-jn assii dsifx-tjos of a E&rget 

(•;igt!!iucteoti.ie sr.aSytSv-sJ prob;-; i.-j Ssbtitai with a iJxiorcscein 
ttioksy iss aa oacfgy tfa.a&f(;r fiotsiu- Sucsophore anrf Jhe 

jiici«>- as esei-gj- irassfsr? aa.-spt..>i- .fiuciroplsore. 

U. The prot-es-s for rsplication Sfrf iJcteai<ssi of a s^ii-g^t 
siicJck- add j,et:uej5C<- sca'sdi.-jg daijs 8 comixs^nag 
iif £i-:ciics!> Of jat-asuafig tJie Siioroptee nuciis>titie fragrsjf «i>> 
K;.x2-o^copicAUy a; afs exdtatioa ^^-avdengih of about 470 
sijn ;i8d at ss eji5is5.i-:)» vi,avKksgih of aboui S20 nnj, 

U. llic is-«ces;, t\v rep-icjiii^jj! asd tIsijsctsoB a tasgci 
siscieic scisi ss\^5i.>ci;ce ;ii,-c<srtJing io ciaiai 9 cfjiaprisiag 
iietecriag ;-js*ra^;ajisi^; viligiJBUt.Seotitie SKaSyticsi pri>{>(i 
fsybsitiised 10 •;iigoaiJd.ftO!M;f defcitios pjo1>e specEf(>scof>i- 
at {tfs es.d5jst;f;s w3v<-.-«i!g& oS ab:)!5! 47(5 sat and Man 
cfisjssjon s&-BV<?U':rigth of aboist 60() atii. 

12, "ft^e pfoc.e-.ss for .'ftpSieatioa aad detCitfion of s iaigct 
asideu: iSC.U- sfsjucaoj sce;?fdisig so eUim i whcrcici the 



eaagy trsasfer doncs- rJuorf^^or*'. is a moicr;:- ydecied &om 
ihc group coasis!ing of fj««escc-ijs, r..tidff3 Ydiow, I,«i;ifer 
Yeilow VS 4 -scctar?i{do-4-isoihi<!Cvatjaiosii:iX!jo-2,2 ■ 
disidfojBc acid, 7-dii-:5i-syl3xnfae<!i-(4-is/jth.s(>cYarj;itostifbsjs«:') 
■ ^-jiieAyicOi.inuria, B-phy< ivrs-shr la, '^-,-i.-ridui!.issvyan.-sie 
dctfs'aiiviss, and ;-:s}ccinirac!yS - J -pyreticrxsryTsto, sad ihe 
oftifj-gy trsasf«- a«;!^ept^Jr tluoKsjjhoto Is a -jKiieiy sekcted 
froKi the pc)iy- ooashting of Texss Sod, I.iss&stiine 

^ fhodaminc B-sHlJoayi chSondt. tcuasicshyl rhociasiiiao 
isodistJoyajsstc, sh.ixkmiis* x isottijocysL^aSo. erytSro^a 
iS(.*th!<x-y,-:n3K aoti dicshy(i-;!je,tria?};ifi(? peaiaacoiatc chdates 
wil}) istadsAaijie to 85, 

I? 'nu- process foi' replicasi^ys «Bd detecSos of s issget 
sucSeic add ;;ci|u<wce ac«;rdiag So dajisn 3 -w-hereu! tbe 
(XKTgy tsaai-fer donor flijofophofc it a rsioiety se.Urwed froia 
ihfi group c<m'jssd«g of SiK-srer.cein, fjjefici- YeHow, f iuvifcr 
Vd.U)w VS 4.ficetajijido-4' -ii,othiocys&a?osiin>{?5e--?,2- 
d^asff(>ak- iicid, 7 <iiethyianMnfi-?S-fU-is!>t>H\xrj^^ 

JO -4-me!}jykoua3srjjH, B-phya>er%#.nri, 9-a«i.:jit!ef'>ocYati3te 
iicfj-vsUves, &&d suecififnidyM-pyfenebotyiiite, and the 
energy transfer sot-qjlos fiuorophore is s sijoieiy sei«<:sed 
fmsii \hc. gsoup eo:!stst!»g of "fifjiiis Red. fj.^sarm.ne. 
rhofiasiaiftc B-sulfoay! chioridt-, tct-aissetfsyi rhodajnitsc 

25 isothiiKyanate, rhodataaje x isothic-cyanaie, t-fyttjrosif; 
l,si>{hic<^a.aa{,^ And dtahykasiri.-siaiae r>?k>£,<sam3te'c;!eiaEes 
wi&s i3t3 tfeasidt; sow. 



